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(57) Method for adjusting the shape of at least one 
side (36) of a strip (13) of flexible material to the 
shape of a reference side (36') concerned. The 
method comprises the steps of determining the 
shape of the at least one side (36) of the strip 
(13), comparing the shape as determined of the 
at least one side with the shape of the reference 
side (36*), and adjusting the shape as deter- 
mined of the at least one side to the shape of the 
reference side, depending on the outcome of 
the comparison. Belt strip feeding apparatus for 
feeding a belt strip (17) on a rotating building 
drum (1). The feeding apparatus is provided 
with a supply reel (2) for containing belt ma- 
terial (13), with means for unwinding belt ma- 
terial from the supply reel, with conveying 
means (6),(7),(8) for conveying the unwound 
belt material to the building drum, with cutting 
(9) means placed above the roller conveyor (6) 
for cutting the belt material into a belt strip (17). 
The feeding apparatus comprises means (24) 
for adjusting at least one side of the belt strip to 
a reference side concerned, according to the 
method. 
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The invention relates to a method for adjusting 
the shape of at least one side of the circumference of 
a strip of flexible material to the shape of the refer- 
ence side concerned. 

The invention also relates to a belt strip feeding 
apparatus for feeding a belt strip on a rotating building 
drum, which feeding apparatus is provided with a sup- 
ply reel for containing belt material, with means for un- 
winding the belt material from the supply reel, with 
conveying means for conveying the unwound belt ma- 
terial to the building drum, successively comprising a 
roller conveyor, a conveyor belt and a mounting con- 
veyor for mounting the belt strip onto the building 
drum, with cutting means placed above the roller con- 
veyor for cutting the belt material into a belt strip, such 
that the belt strip is elongated and has two long cir- 
cumferential sides and two short circumferential 
sides and that the strip comprises: a central rectan- 
gular part having two long sides and an imaginary 
centre line, the direction of conveyance of the roller 
conveyor being parallel to the imaginary centre line, 
a triangular leading end, situated downstream, the 
one short, leading circumferential side of the strip be- 
ing formed by the hypotenuse of the leading end and 
a short side of the leading end lying in the extension 
of one of the long sides of the central part, the hypo- 
tenuse and the short side of the leading end enclosing 
an acute angle and the one long side of the central 
part and the short side of the leading end forming the 
one long circumferential side of the strip, a triangular 
trailing end, situated upstream, the other short, trail- 
ing circumferential side of the strip being formed by 
the hypotenuse of the trailing end and a short side of 
the trailing end lying in the extension of the other side 
of the central part, the hypotenuse and the short side 
of the trailing end enclosing an acute angle and the 
other long side of the central part and the short side 
of the trailing end forming the other long circumferen- 
tial side of the strip. 

A method as described in the opening paragraph 
is known from US patent specification 4,608,890. In 
the method described in this document, flexible ma- 
terial is cut into strips by means of a cutting mecha- 
nism, the front end and the rear end forming an angle 
with the imaginary centre line of the strip. As a con- 
sequence of the variation in angle under which the 
strip is cut, the angle of the front end and the rear end 
often differ. In this known method the path of the knife 
of the cutting mechanism is determined during cutting 
of the front end and the rear end. The path of the knife 
as determined during cutting of the rear end is com- 
pared with the path of the knife during cutting of the 
front end. A pivotable manifold is placed on the rear 
end, said pivotable manifold engaging the rear end. 
Depending on the difference in the measured paths 
of the knife, the pivotable manifold together with the 
rear end is pivoted over the measured angle of differ- 
ence. Although the aim of this known method is to ren- 



der the angles of the front and rear end similar, actual 
practice has shown that rendering the angle equal is 
not always carried out in a satisfactory manner. 
It is, among other things, an object of the present 

5 invention to provide a method for adjusting the shape 
of at least one side of a strip of flexible material to a 
reference side, in which this adjustment can be car- 
ried out satisfactorily in almost all cases. 

For this purpose, a method of the type mentioned 

10 in the opening paragraph is characterized according 
to the invention in that the method comprises the 
steps of determining the shape of the at least one side 
of the strip, comparing the shape as determined of the 
at least one side with the shape of the reference side, 

15 and adjusting the shape as determined of the at least 
one side to the shape of the reference side, depend- 
ing on the outcome of the comparison. The invention 
is based on the insight that after cutting the front and 
the rear end of the strip according to the known meth- 

20 od, the shape of the end concerned can change as a 
result of relaxation of tensions in the flexible material. 
Consequently, the shape of an end of the strip can 
differ considerably from the determined path of the 
knife. By determining, according to the invention, the 

25 shape of the side of the strip which is to be adjusted 
itself, the adjustment of this side to a reference side 
concerned can be carried out more accurately. 

Preferably, the at least one side having an adjust- 
ed shape is fixed by means of a fixing element This 

30 allows for many adjustments within a certain period 
of time, in which strips having one or more sides that 
have already been adjusted, can be stored on the fix- 
ing element. 

In order to be able to further convey the strip hav- 
35 ing the at least one adjusted side for further working, 
an embodiment of a method according to the inven- 
tion is characterized in that the strip can be conveyed 
in a direction of conveyance by a conveying means 
comprising a first conveyor and a second conveyor 
40 and in that the at least one side having an adjusted 
shape is fixed by means of the second conveyor, 
forming a fixing element, provided with fixing means, 
the first conveyor conveying the strip to the second 
conveyor. 

45 When the flexible material contains magnet-sen- 

sitive reinforcement cords, for instance steel rein- 
forcement wires, then the at least one side having an 
adjusted shape is fixed preferably magnetically. 
If the material harbours many tensions, it may 

50 happen that the pointed end of the strip looses its 
shape at the transition from the first conveyor to the 
fixing element By determining, comparing with a ref- 
erence side and adjusting the shape of the at least 
one side during the transition from the first conveyor 

55 to the fixing element, this loss of shape is at least par- 
tially avoided. 

In the known method, the rear and the front end 
are engaged in their entirety and pivoted by the piv- 



2 



3 



EP 0 649 730 A1 



4 



otabie manifold. In actual practice, it has been found 
that in certain types of strip material this can cause 
deformations in the strip material, which deforma- 
tions harm the quality of the final product in which the 
strip is used. These deformations are at least largely 5 
avoided in an embodiment of a method according to 
the invention which is characterized in that the adjust- 
ment of the shape of the at least one side during con- 
veyance of the strip is carried out dynamically during 
the transition of the at least one side of the strip from 10 
the first conveyor to the fixing element. By carrying 
out the adjustment dynamically, that is to say that 
sections of the at least one side are adjusted succes- 
sively, instead of statically, that is to say adjusting the 
entire side ail at once, not only the deformations oc- 15 
curring in the adjustment of a section are small, but 
these small deformations can also be assimilated 
better by the flexible material without an undesirable 
non-correctable deformation occurring in the strip. 
The number of sections into which the at least one 20 
side should be divided in order to avoid undesirable 
deformation depends, among other things, on the ma- 
terial used and can be determined by a person skilled 
in the art through simple experiments. 

In actual practice, it has transpired that a dynam- 25 
ic adjustment of the at least one side of the strip can 
be carried out quickly and, for all strip materials, cor- 
rectly, when the adjustment of the at least one side 
of the strip is carried out by executing a relative shift- 
ing of the strip relative to the fixing element trans- 30 
verse to the direction of conveyance during the tran- 
sition. 

Especially when the strip has to be wound onto a 
building drum, which building drum can form the fix- 
ing element, or when the strip is conveyed via the sec- 35 
ond conveyor to the building drum, practice has 
shown that shifting can be carried out most easily by 
shifting the first conveyor perpendicularly to its direc- 
tion of conveyance. 

The method according to the invention can espe- 40 
cially be applied in the manufacture of pneumatic 
tires, nowadays mainly radial tires, for vehicles. In the 
manufacture of these tires, strips of flexible material 
are mounted onto a building drum to build a belt for 
the pneumatic tyre on the building drum. In general, 45 
such a strip will be elongated and have two long and 
two short circumferential sides. The strip further com- 
prises: a central rectangular part having two long 
sides and an imaginary centre line, the direction of 
conveyance of the first conveyor being parallel to the so 
imaginary centre line, a triangular leading end, situ- 
ated downstream, the one short, leading circumferen- 
tial side of the strip being formed by the hypotenuse 
of the leading end and a short side of the leading end 
lying in the extension of one of the long sides of the 55 
central part, the hypotenuse and the short side of the 
leading end enclosing an acute angle and the one 
long side of the central part and the short side of the 



leading end forming the one long circumferential side 
of the strip, a triangular trailing end, situated up- 
stream, the other short, trailing circumferential side of 
the strip being formed by the hypotenuse of the trail- 
ing end and a short side of the trailing end lying in the 
extension of the other side of the central part, the hy- 
potenuse and the short side of the trailing end enclos- 
ing an acute angle and the other long side of the cen- 
tral part and the short side of the trailing end forming 
the other long circumferential side of the strip. 

In order to obtain a good quality pneumatic tyre, 
the shape of the strip should not deviate too much 
from a reference shape and the strip should be placed 
in an accurate position on the building drum. Depend- 
ing on the quality standards applied to the pneumatic 
tyre, the leading and the trailing short circumferential 
sides should fit together when placed on the building 
drum. The quality of the pneumatic tyre, into which 
belt strips having steel reinforcement cords have 
been built is for instance checked after vulcanization 
by means of X-rays. The known method for adjusting 
the short circumferential sides provides, to an extent, 
an improvement in quality of the pneumatic tyre. 
However, the failure percentage, depending on the 
quality standards set for the pneumatic tyre, remains 
relatively high. This is caused, among other things, by 
the above-mentioned deformations which are intro- 
duced into the material during the adjustment, but 
also because when one of the short circumferential 
sides is rotated, a corner thereof can end up outside 
the allowed range of tolerance at too big or too small 
a distance from the imaginary centre line of the strip. 
This corner, also called dog ear, has a negative influ- 
ence on the failure percentage. 

The method according to the invention provides 
the possibility to drastically reduce this failure per- 
centage. 

For this purpose, an embodiment of a method ac- 
cording to the invention is characterized in that the 
shape of the short side of the leading end is deter- 
mined and compared with and adjusted to the shape 
of a first reference side or in that the shape of the hy- 
potenuse of the leading end is determined and com- 
pared with and adjusted to the shape of a first refer- 
ence hypotenuse. Depending on the quality of the belt 
material, and the accuracy of the cutting process with 
which the belt material is cut into belt strips, an adjust- 
ment of one of the sides of the leading end can suffice 
to ultimately obtain a sufficiently high quality of the 
pneumatic tyre. 

Since the front part of the leading end can deviate 
considerably from the reference, it is to be preferred 
that the velocity of conveyance of the f irst conveyor 
during the determination, the comparison and the ad- 
justment of the shape of a front part of the leading 
end, is reduced. 

In order to obtain a uniformly rotating pneumatic 
tyre as final product, the weight of the strip must be 
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evenly spread over the pneumatic tyre. This can be 
achieved by centering the central part of the strip 
around the imaginary centre line. This centering can 
be effected in a simple manner by determining the im- 
aginary centre line of the central part and adjusting 5 
this to a reference centre line. Preferably, determining 
the imaginary centre line takes place by determining 
the long sides of the central part and establishing the 
middle between these long sides, and determining 
and adjusting takes place in stages. 10 

A further preferred embodiment of a method ac- 
cording to the invention is characterized in that the 
shape of the hypotenuse of the trailing end is deter- 
mined and compared with and adjusted to the shape 
of a second reference hypotenuse or in that the shape 1 s 
of the short side of the trailing end is determined and 
compared with and adjusted to a second reference 
side. This renders is possible to adjust one of the 
sides of the trailing end to a reference side in a simple 
manner. 20 

When the second reference hypotenuse corre- 
sponds to the first reference hypotenuse, then the 
trailing short circumferential side and the leading 
short circumferential side can fit together on a build- 
ing drum. 25 

When after adjusting the imaginary determined 
centre line to a reference centre line, the short side 
of the trailing end needs to be adjusted, then a stable 
change-over between the two adjustments is ob- 
tained when, instead of the imaginary centre line, the 30 
shape of a last part of the other long side of the central 
part is determined and compared with and adjusted to 
a third reference side. 

When first the shape of the short side of the lead- 
ing end is determined and compared with and adjust- 35 
ed to the shape of a first reference side or the shape 
of the hypotenuse of the leading end is determined 
and compared with and adjusted to the shape of a first 
reference hypotenuse, and subsequently the imagin- 
ary centre line of the central part is determined and 40 
compared with and adjusted to a reference centre line 
and finally the shape of the hypotenuse of the trailing 
end is determined and compared with and adjusted to 
the shape of a second reference hypotenuse or the 
shape of the short side of the trailing end is deter- 45 
mined and compared with and adjusted to a second 
reference side or, instead of the imaginary centre line, 
the shape of a last part of the other long side of the 
central part is determined and compared with and ad- 
justed to a third reference side, then in actual practice 50 
it has been found that an adjustment of the strip is 
possible, ensuring that the shape of the strip corre- 
sponds, within the tolerances, to the shape of a refer- 
ence strip defined by the reference sides. It has been 
found that these tolerances may be of the same order 55 
as the deviations in material of the strip material. 

Determining the shape of the at least one side is 
done in an economical yet accurate way by means of 



two linear CCD-cameras. 

According to the invention there is also provided 
a belt strip feeding apparatus for feeding a belt strip 
on a rotating building drum, which feeding apparatus 
is provided with a supply reel for containing belt ma- 
terial, with means for unwinding belt material from the 
supply reel, with conveying means for conveying the 
unwound belt material to the building drum, succes- 
sively comprising a roller conveyor, a conveyor belt 
and a mounting conveyor for mounting the belt strip 
onto the building drum, with cutting means placed 
above the roller conveyor for cutting the belt material 
into a belt strip, such that the belt strip is elongated 
and has two long circumferential sides and two short 
circumferential sides and that the strip comprises: a 
central rectangular part having two long sides and an 
imaginary centre line, the direction of conveyance of 
the roller conveyor being parallel to the imaginary 
centre line, a triangular leading end, situated down- 
stream, the one short, leading circumferential side of 
the strip being formed by the hypotenuse of the lead- 
ing end and a short side of the leading end lying in the 
extension of one of the long sides of the central part, 
the hypotenuse and the short side of the leading end 
enclosing an acute angle and the one long side of the 
central part and the short side of the leading end 
forming the one long circumferential side of the strip, 
a triangular trailing end, situated upstream, the other 
short, trailing circumferential side of the strip being 
formed by the hypotenuse of the trailing end and a 
short side of the trailing end lying in the extension of 
the other side of the central part, the hypotenuse and 
the short side of the trailing end enclosing an acute 
angle and the other long side of the central part and 
the short side of the trailing end forming the other 
long circumferential side of the strip, which belt strip 
feeding apparatus is characterized by determining 
means for determining the shape of at least one side 
of the strip, comparison means for comparing the 
shape as determined of the at least one side to the 
shape of a reference side, and adjusting means for 
adjusting the shape as determined of the at least one 
side to the shape of the reference side, depending on 
the outcome of the comparison, the determining 
means being placed at the transition from the roller 
conveyor to the conveyor belt. 

Further features and advantages of a method 
and belt strip feeding apparatus according to the in- 
vention will become clear from the description given 
hereafter, in which, by way of example, some embodi- 
ments of the invention will be described by means of 
the drawing. In the drawing: 

figure 1 shows a schematic side view of a belt 
strip feeding apparatus according to the inven- 
tion; 

figures 2, 3 and 4 show a schematic top view of 
a part of the belt strip feeding apparatus accord- 
ing to figure 1; 
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figure 5 shows a schematic side view of a convey- 
or belt to be used in a belt strip feeding apparatus 
according to the invention; 
figure 6 shows a schematic enlarged representa- 
tion of a part of figure 3; 

figure 7 shows a schematic side view of figure 6; 
figure 8 shows a schematic view from the roller 
conveyor, showing the CCD-cameras; 
figure 9 schematically shows a reference belt 
strip; 

figure 1 0 schematically shows a possible shape 
of an actual belt strip; 

figure 11 shows a schematic top view of the tran- 
sition between roller conveyor and conveyor belt, 
the corner of the belt strip being situated at the 
transition; 

figure 12 shows a schematic top view analogous 
to figure 11, the belt strip covering the transition; 
figure 13 schematically shows a determining grid 
for determining the shape of a side of the belt 
strip; 

figure 14 schematically shows the adjustment of 
the short, trailing circumferential side to the 
short, leading circumferential side; and 
figure 15 shows another field of application of the 
invention. 

Before further going into the subject of actually 
adjusting the shape of at least one side of a strip of 
flexible material to a reference side, an apparatus will 
first be described in which the adjusting of the shape 
can be used. 

The belt strip feeding apparatus, represented 
schematically in figure 1 , for feeding a belt strip to a 
rotating building drum 1 comprises two exchangeable 
supply reels 2 and 3 for containing belt material. The 
belt material is unwound by means 4 and 5 from the 
supply reels 2 and 3, respectively, and conveyed to 
the building drum 1 via conveying means 6, 7, 8 and 
6\ T and 8'. Each of the conveying means succes- 
sively comprises a roller conveyor 6, 6', a conveyor 
belt 7, 7' and a mounting conveyor 8, 8' for mounting 
the belt strip onto the building drum. A cutting means 
9, 9' is placed above every roller conveyor 6, 6' for 
cutting the belt material into a belt strip. The belt strips 
supplied by the conveying means 6, 7, 8 and 6', T and 
8' are one by one wound around the building drum 1 , 
such that a packet consisting of superimposed belt 
strips is built on the building drum 1. 

The belt apparatus comprises determining 
means 10 which are placed at the transition from the 
roller conveyor 6 to the conveyor belt 7. These deter- 
mining means 10 determine the shape of at least one 
side of the belt strip. The shape as determined of the 
at least one side is compared in comparison means 
(not shown) with the shape of a reference side con- 
cerned. For this purpose, the comparison means are 
connected to the determining means 10 and prefer- 
ably comprise a first memory for storing the shape as 



determined of the at least one side of the strip, a sec- 
ond memory for storing the shape of the at least one 
reference side concerned, calculating means for cal- 
culating the difference between the shape as deter- 

5 mined of the at least one side and the shape of the ref- 
erence side, and control means for controlling the ad- 
justing means (not shown), depending on the calcu- 
lated difference. These adjusting means adjust the 
shape of the at least one side to the reference side, 

10 depending on the calculated difference. In order to 
keep the drawing simple, only determining means 10 
for belt material present on the upper conveying 
means 6, 7, 8 have been shown. It will be clear, how- 
ever, that analogous determining means can be pres- 

15 ent at the lowest conveying means. 

The building drum 1 can have various diameters, 
depending on the diameter of the pneumatic tyre 
which is to be produced. The minimum diameter has 
been represented by a continuous line, the maximum 

20 diameter of the building drum 1 has been represented 
by interrupted lines. In order to allow for the manufac- 
ture of pneumatic tyres having greatly differing diam- 
eters, the frame 11 of the building drum 1 is construct- 
ed such that building drums may exchangably be 

25 mounted thereon. 

Figure 2 shows a schematic top view of a part of 
the belt strip feeding apparatus represented in figure 
1. The roller conveyor 6 is built up by a number of 
bearing rollers 12, each of which is driven such that 

30 belt material 1 3 which is present on the roller convey- 
or 6 is conveyed to the conveyor belt 7. The belt ma- 
terial 13 is herein centered at the beginning of the roll- 
er conveyor 6 by guide rollers 14 on both sides of the 
belt material 1 3. When the belt material 1 3 has arrived 

35 in a position under adjustable cutting means 9, the 
belt material 1 3 is cut under an angle a, which lies for 
instance between 1 8° and 30°. When the belt material 
has been reinforced by steel cords running almost 
parallel to each other, said cords enclosing an acute 

40 angle with the imaginary centre line of the material, 
the belt material is preferably not fixed during cutting. 
As a result, the cutting means 9 can cut the belt ma- 
terial between the cords, without the steel cords be- 
coming exposed. 

45 After cutting, the roller conveyor 6 conveys the 

cut belt material 13 further in the direction of the con- 
veyor belt 7, as shown in figure 3. The roller conveyor 
6 comprises two parts 6a and 6b which can be cou- 
pled by means of an electro-magnetic coupling (not 

50 shown). The bearing rollers of the part 6a extend, at 
the cutting means 9, from one edge of the roller con- 
veyor upto a distance from or upto the line of cut de- 
termined by the cutting means, such as for instance 
roller 12'. Opposite bearing roller 12' of part 6a a bear- 

55 ing roller (not shown) of part 6b extends upto the other 
edge of the roller conveyor. During further convey- 
ance the belt material is pressed against guide rollers 
1 6 by a pressure roller (not shown) situated above. 
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When the belt material 13 passes the transition 
15 between roller conveyor 6 and conveyor belt 7, 
then, as will be described in more detail later, at least 
one side of the belt material is adjusted to a reference 
side. When the belt material 13 has covered a dis- 
tance from the cutting means 9 which corresponds to 
the desired length of a belt strip, then the conveyance 
of the belt material is stopped and the cutting means 
9 are activated to cut the belt material, thus forming 
a belt strip. This belt strip 17 is further conveyed by 
part 6b of the roller conveyor 6 in the manner as 
shown in figure 4. 

When the belt material reaches the conveyor belt 
7, the adjusted shape of the side is fixed by fixing 
means which fix the belt material on the conveyor belt 
7. These f being means can be formed for all types of 
belt material, so including non-ferro belt material, by 
pressures belts placed above the conveyor belt 7 or 
vacuum means below the conveyor belt 7. When the 
belt material has been reinforced with steel cords, the 
fixing means are preferably formed by magnets 1 8, as 
shown in figure 5. Depending on the surface of the 
belt strip present on the conveyor belt 7, great forces 
are exercised on the conveyor belt when the belt strip 
is pulled against the conveyor belt 7 by the magnets 
18. If these forces become too great, the conveyor 
belt 7 could start to slip in an unchecked manner, 
which would be harmful to the adjusted shape. In or- 
der to prevent the conveyor belt from slipping in an 
unchecked manner, the conveyor belt 7 should be 
driven without variations or with a constant (small) 
slip. A driving of the conveyor belt 7 without variations 
or with a constant (small) slip is for instance obtained 
by driving the conveyor belt 7 with three drivable drive 
rollers 19, 20 and 21. One of these drive rollers 21 is 
placed at the end of the conveyor belt 7 and two of 
these somewhere halfway the conveyor belt 7. These 
two drive rollers 19, 20 are positioned relative to each 
other in such a way that the conveyor belt 7 passes 
between them in an S-shape. Moreover, practice has 
shown that depending among other things on the ve- 
locity of the conveyor belt relative to the permanent 
magnet 18, the conveyor belt 7 can execute a move- 
ment transverse to its direction of travel, which has a 
negative effect on the adjusted shape of the at least 
one side of the belt strip. By laterally confining the 
conveyor belt 7 by means for laterally restricting the 
freedom of movement of the conveyor belt 7, this neg- 
ative effect is avoided. These means can be formed 
by raised edges between which the conveyor belt 7 
is placed. 

The conveyor belt 7 preferably comprises an en- 
coder 22 for measuring the movement of the conveyor 
belt 7. Although there are other means for measuring 
the movement or shift of the conveyor belt, which 
measurement could be used to measure the shape of 
a certain side of the belt strip, an encoder is preferred 
because it provides a real time measurement The 



conveyor belt is controlled by a drive unit 23 with an 
(other) encoder coupled thereto. In the present case, 
the drive rollers 19, 20, 21 are connected to the roller 
conveyor via geared belts, so that the (other) encoder 

5 also controls the movement hereof. 

Although adjusting the shape of at least one side 
of a strip of flexible material, such as a belt strip, to a 
reference side concerned, may be carried out in the 
statical manner after determining the shape, as de- 

10 scribed in US patent specification 4,608,890, the in- 
vention will be described by means of a dynamic ad- 
justment which takes place during the transition of the 
belt material from the roller conveyor to the conveyor 
belt In such a dynamic adjustment sections of the at 

is least one side are successively adjusted to sections 
of the reference side concerned. 

The cycle time for conveying the belt material, 
cutting the belt strip, adjusting the belt strip to a ref- 
erence strip and further conveying it to a building 

20 drum turns out to be sufficiently short for mass pro- 
duction when the dynamic adjustment is carried out 
by moving the belt material 1 3 relative to the conveyor 
belt 7 transverse to the direction of conveyance 30 
during the transition 15 of the belt material from the 

25 roller conveyor 6 to the conveyor belt 7, as is sche- 
matically shown in figure 6. This relative transverse 
shift takes place by shifting the entire roller conveyor 
6, on which the belt material 1 3 is situated, controlled 
by an electronic unit 24 transverse to its direction of 

30 conveyance 30. As a result the belt material situated 
on the roller conveyor 6 moves relatively vis a vis the 
conveyor belt 7, with encoder 22 and raised edges 27 
for confining the conveyor belt 7. The electronic unit 
24 controls the lateral shift of the roller conveyor, de- 

35 pending on the calculated difference between the 
shape of the at least one side of the belt material and 
the reference side. 

The dynamic adjustment can possibly be stabil- 
ized by bringing the belt material 13 between two 

40 pressure rollers 25, 25', which pressure rollers 25, 
25* are coupled to the roller conveyor 6. The rollers 
25, 25* are cylindrical, and their axis is transverse to 
the direction of conveyance and they have preferably 
parallel circumferential grooves. 

45 Furthermore, a cylindrical roller 26 provided with 

parallel circumferential grooves is situated above the 
beginning of the conveyor belt 7 for pressing the belt 
material 13 against the conveyor belt 7. The roller 26 
aids in fixing the adjusted shape of the at least one 

50 side, since making the permanent magnet 18 reach 
up to the beginning of the conveyor belt 7 (figure 7) 
would only be possible in a very complicated and ex- 
pensive manner. 

In order to render a correct determination of the 

55 shape of the at least one side possible, the transition 
15 should have a sufficient width. On the other hand, 
the transition 15 should not be too wide, because in 
that case no sufficiently correct adjustment would be 
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possible. In acutal practice, it has been found that a 
width of about 7 mm for the transition 1 5 satisfies both 
requirements. The diameter of the rollers 25, 
25' should therefore be such, that such a width can be 
realized. 

Alternatively, obtaining a transverse relative shift 
of the belt material is possible by shifting the convey- 
or belt 7 transverse to its direction of conveyance, or 
by clamping the belt material 13 between two pres- 
sure rollers 25, 25', and by exclusively shifting these 
pressure rollers 25, 25' transverse to the direction of 
conveyance. 

Determining the shape of the side of the belt ma- 
terial to be adjusted is preferably carried out during 
the transition 15 from roller conveyor 6 to conveyor 
belt 7 by linear CCD-cameras 31 and 31' placed 
above the transition, which cameras are incorporated 
into a common housing 28, as shown in figures 7 and 
8. By incorporation into the common housing 28, the 
mutual position of the CCD-cameras 31, 31' is accu- 
rately fixed. A lamp 29 is placed under the transition 
15, said lamp sending light to the CCD-cameras 31, 
31'. The linear CCD-cameras 31, 31* can accurately 
detect the presence and the position of the belt ma- 
terial between lamp and cameras. The lamp 29 pre- 
ferably is a HFTL-lamp, of for instance 100 Hz, to 
avoid interference by ambient light. 

Other ways of determining the position, and thus 
the shape of a side, of the belt material can also be 
used in the invention. Determinations by IR detectors 
or by means of lasers or induction measuring equip- 
ment is possible, although they are often more expen- 
sive than the use of linear CCD-cameras. 

Hereafter, adjusting an actual belt strip to a ref- 
erence strip will be described in more detail. It will be 
clear that not all steps need necessarily be carried 
out, but that, depending on the quality of the supplied 
belt material and the cutting process, one or more 
steps can be omitted. 

Figure 9 schematically shows an ideal shape of 
a belt strip, which can be used as reference belt strip. 
The belt strip 17' is elongated and has in general a 
length L of between 1400 and 3100 mm and a width 
b of between 80 and 300 mm. The belt strip 17* has 
two long circumferential sides and two short circum- 
ferential sides 35', 39'. The belt strip comprises a cen- 
tral rectangular part 32' having two long sides 37* and 
38' and a centre line 41', a leading end 33' and a trail- 
ing end 34*. The triangular leading end 33', situated 
downstream, has an hypotenuse forming the short, 
leading circumferential side 35' and a short side 
36' forming the one long circumferential side of the 
belt strip 1 T together with the long side 37' of the cen- 
tral part 32'. The hypotenuse 35' and the short side 
36* enclose an acute angle a, which in general lies be- 
tween 18° and 30°. The acute angle a corresponds to 
the angle under which a great number of parallel run- 
ning steel reinforcement cords 43 lie in the belt mate- 



rial. The triangular trailing end 34\ situated up- 
stream, has an hypotenuse forming the trailing, short 
circumferential side 39' of the belt strip 17' and a 
short side 40' forming the other long circumferential 

5 side of the belt strip 17' together with the other long 
side 38' of the central part 32'. 

Figure 10 schematically shows a belt strip 17 as 
it usually looks after cutting. The width of the central 
part 32 can vary in practice by 2 mm, the variation in 

10 width being far from symmetrical. Because the belt 
material is wound on supply reels, tensions are creat- 
ed in the material. Additionally, the difference in ten- 
sion between steel reinforcement cords, which often 
consist of several intertwined wires, and the rubber 

is material between the cords also creates tensions in 
the material. After cutting, these tensions relax, as a 
consequence of which the corner of the leading and 
trailing end bends randomly inwards, outwards or up- 
wards. Consequently, the actual shape of the hypo- 

20 tenuse deviates from the path travelled by the knife 
of the cutting means. It is remarked that the long side 
37 in the present case is relatively straight due to the 
one-sided centering by guide rollers 16 (see figure 3). 
It is, among other things, the object of the inven- 

25 tion to adjust this actual shape as accurately as pos- 
sible to this reference shape or to other references. 
Thus, it is for instance possible to adjust the shape of 
the trailing short end 39 to the shape of the leading 
short end 35 and not to a reference side such as 39'. 

30 Figure 11 schematically shows a top view of the 

transition 15 between roller conveyor 6 and conveyor 
belt 7 with imaginary centre line 53. The belt material 
13 is conveyed such that the corner of the leading end 
33 is situated exactly between the CCD-cameras and 

35 the HF-TL lamp (not shown). From this position, the 
belt material 13 is further conveyed to the conveyor 
belt 7, which conveyance is controlled by a second 
encoder. The position of the short side and/or the hy- 
potenuse of the leading end 33 is each time deter- 

40 mined after every p re-set distance by the linear CCD- 
cameras and the HF-TL lamp, the linear cameras hav- 
ing a direction of scanning which is transverse to the 
direction of conveyance. The encoder also controls 
the fact that the conveyor belt has covered the p re-set 

45 distance and that a determination should be execut- 
ed. It has been found that when the pre-set distance 
corresponds to half the average distance between the 
steel reinforcement cords, the adjustment can be car- 
ried out best. This half the average distance is in gen- 

50 eral about 1 V2 mm. After the position of the short side 
and/or the hypotenuse has been determined, this 
position is compared to the position taken up by the 
reference side in this position and the difference be- 
tween them is determined. This difference is correct- 

55 ed by shifting the roller conveyor 6 over a distance d 
which corresponds to that difference (see figure 12). 
This distance d is generally below 3 mm. The belt ma- 
terial 13 is further conveyed until it reaches the con- 
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veyor belt 7 where it is fixed. Although during this fur- 
ther conveyance the belt material can once again be 
shifted (by the next adjustment) somewhat laterally 
before the belt material reaches the conveyor belt, the 
deviation of the small front corner of the leading end 
which may possibly have been introduced hereby 
turns out to be almost negligible and to lie within the 
tolerances. 

The speed of the determination is such that the 
belt material can be conveyed continuously, the ve- 
locity of conveyance for adjusting the front part of the 
leading end (about the first 20-30 mm thereof) being 
reduced, since it is precisely at this point that the dif- 
ference in distance d is greatest and that the roller 
conveyor should have sufficient time to cover this dis- 
tance between two determinations of position. 

When the entire belt strip 17 has been conveyed 
to the conveyor belt 7, the shape of the belt strip has 
been determined across its entire length. The deter- 
mining grid is then as shown in figure 13. The grid 
lines 44 are spaced as intervals of about IV2 mm. 

The positions of the belt strip edges, determined 
by the CCD-cameras, are transmitted to a first mem- 
ory of comparison means. These comparison means 
comprise a second memory, containing the parame- 
ters necessary to determine the reference sides. 
These parameters describe among other things: 

- the position of the imaginary centre line 43 of 
the conveyor belt 7 (or another fixing element 
such as a building drum), 

- the width b r of the reference belt strip (or the 
average width of one or more belt strips which 
have been adjusted prior to the current belt 
strip), 

- the length of the reference belt strip, 

- the length of the central part, 

- the length of the short side of the leading and 
trailing end, 

- the size of the acute angle a for determining the 
position of each point of the hypotenuse at a 
certain distance from the point of the leading 
end, 

- possible corrections to the above-mentioned 
parameters, 

- possible other apparatus parameters. 

The comparison means also comprise calculat- 
ing means for calculating the difference between the 
position as determined and the reference position, 
and control means for controlling the electronic unit 
which controls the lateral shift of the roller conveyor. 

The leading end 33 can be adjusted to the refer- 
ence leading end in two ways. On the one hand, the 
short side 36 can be adjusted to the reference short 
side 36* (figure 9). On the other hand, the hypotenuse 
35 can be adjusted to the reference hypotenuse 
35' (figure 9). For the first adjustment, the difference 
Af between the long side of the current belt strip 17 
and the reference long side is calculated. The roller 



conveyor is shifted over this distance Af, so that the 
long side of the current belt strip is placed at V2 b r f rom 
the imaginary centre line 53 of the conveyor belt. This 
calculation of A/ and the corresponding shift is sue- 

5 cessively carried out from grid line 1 , 2, ... to the last 
grid line scanning the leading end. During each scan 
along a grid line, preferably the width of the leading 
end is determined and stored. The last grid line scan- 
ning the leading end can be determined by the para- 

10 meter for the length of the short side of the leading 
end (£ LE ) or by observing the measured variation in 
width of the leading end. A slight variation in width in- 
dicates that the grid lines have reached the central 
part of the belt strip. 

15 For the latter adjustment, the difference A h be- 

tween the hypotenuse 35 of the current belt strip 17 
and the reference hypotenuse 35* is calculated. The 
roller conveyor is shifted, depending on this differ- 
ence, over a distance, such that the position con- 

20 cerned of the current hypotenuse 35 (for instance in 
the point on grid line 5) coincides with the position rel- 
ative to the reference centre line 41* indicated by the 
parameters. 

In this way, the shape of the current leading edge 

25 is determined, thus providing a possibility to check 
the quality of the cutting process and the belt mate- 
rial, and the shape of one side of the leading end is 
adjusted with an accuracy in the order of the variation 
in width of the material. Of course, adjustment of the 

30 one side does not automatically mean that the other 
side has also been accurately adjusted. In practice it 
has been found, however, that when the belt material 
meets the usual specifications stated by the manu- 
facturers of tires, the other side also falls within the 

35 tolerances. 

When the central part 32 of the belt material is sit- 
uated between the CCD-cameras and the HF-TL 
lamp, the mutual position of the long sides 37 and 38 
of the central part 32 is determined, and the width of 

40 the central part 32. Per grid line, the middle m c of the 
central part 32 is determined and the deviation Ac 
hereof relative to the reference centre line 41'. The 
roller conveyor is shifted such, depending on the de- 
termined deviation Ac, that the middle of the central 

45 part coincides with the reference centre line. Owing 
to this, the central part is placed symmetrically 
around the reference centre line. This provides a 
good uniformity in the pneumatic tyre which ultimate- 
ly is to be manufactured. 

50 Since the width of the central part can vary by 

about 2mm, the adjusted long sides 37 and 38 of the 
current belt strip are not identical to the reference long 
sides 37* and 38'. However, this deviation is relative 
to the reference centre line is halved so that now, too, 

55 the central part once again meets the set tolerance 
limits. Moreover, it is possible to use for reference 
width b r the average width of the central part of the 
preceding belt strip, which average width is stored as 
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parameter in the comparison means. As a result of 
this, it is achieved that the leading and the trailing 
end, when they are wound around the building drum, 
fit together accurately, even when the belt material 
does not, to a certain extent, meet the specifications. 5 

The adjustment of the trailing end 34 can also 
take place in two ways. On the one hand, the short 
side 40 can be adjusted to the reference short side 
40\ while on the other hand, the hypotenuse 39 can 
be adjusted to the reference hypotenuse 39*. These 10 
adjustments take place analogously to the adjust- 
ments described for the leading end. 

It has been found, however, that when switching 
from the adjustment to the reference centre line 41 ' to 
the adjustment of the short side 40 to the reference 15 
short side 40* , a discontinuity can occur in the belt 
strip which leads to a deviant shape. In order to pre- 
vent this, it is preferred that a rear part 42 of the cen- 
tral part 32 is not adjusted to the reference centre line 
41 \ but that the part of the long side 38 belonging to 20 
this rear part 42 is adjusted to the reference side 38'. 
Thus, the final adjusted belt strip will become more 
regular. The length of this rear part 42 can differ per 
belt material, but has been found to usually lie be- 
tween 10 and 30 mm. The comparison means also 25 
serve to contain a value for the width of this rear part 
42' (figure 9), to indicate the switch between the two 
different adjustments. 

When switching from an adjustment to the refer- 
ence line 41' to an adjustment of the hypotenuse 39 30 
to the reference hypotenuse 39', then it is to be pre- 
ferred that of the first part 52 of the trailing end 34, 
for instance the first 10 mm, the short side 40 is ad- 
justed to the reference short side 40* to avoid a similar 
discontinuity. 35 

When the short side of the leading end has been 
adjusted to the reference short side, it is possible to 
adjust the hypotenuse 39 of the trailing end 34 to the 
hypotenuse of the leading end. This adjustment is 
possible because each time the width of the lead- 40 
ing end is determined. Although the measured width 
of the leading end differs from the width of the leading 
end after adjustment, this difference is so small in ac- 
tual practice, often in the order of the variation in the 
width of material, that this has no effect on this adjust- 45 
ment. The hypotenuse 44 of the leading end after ad- 
justment has been shown in figure 14. During deter- 
mination of the shape of the trailing end 34, the width 
B-te is measured each time. In the comparison means 
the difference is now calculated between b r b LE - 50 
B TC =A b . The roller conveyor is laterally shifted over 
this difference A h , so that ultimately the hypotenuse 
of the trailing end and that of the leading end have a 
complementary shape. 

The adjustments described above can be carried 55 
out in this way because the shift of the conveyor belt 
on the roller conveyor is continuously monitored, for 
instance by the encoder. The comparison means 



therefore know at what moment which part of the ref- 
erence strip should be taken for comparison with the 
current belt strip. After the entire adjusted belt strip 
has come to lie on the conveyor belt, the roller con- 
veyor is preferably brought to its starting position. 

With the method and the apparatus according to 
the invention, a belt strip can be adjusted to a refer- 
ence in such a way that further working of or with the 
adjusted belt strip can take place accurately and re- 
prod ucibly. When the adjusted belt strip is mounted 
about a building drum, the centering thereof has been 
found to fall within the tolerance limits because the 
central part is positioned symmetrically relative to a 
reference centre line, which of course in that case is 
aligned relative to the building drum, and the leading 
and trailing, short end fit together within the tolerance 
limits. 

It will be clear to a person skilled in the art that 
the reference sides with which the sides of the current 
belt strip are compared, can be different from those 
as shown in the figures. Applying a step or a curve is 
possible in order to make a certain correction for a 
current production environment. Furthermore, the ad- 
justment can also be carried out without the use of a 
conveyor belt, for instance by carrying out the adjust- 
ment between the transition from the roller conveyor 
to the building drum. 

When a conveyor belt is used for further convey- 
ing the adjusted belt strip, then the length of the belt 
strip is preferably measured on the conveyor belt. Es- 
pecially when the belt strip has been reinforced with 
steel cords, impenetrable to the knife of the cutting 
means, the length of the belt strip varies by approxi- 
mately the thickness of the cord. The measured ac- 
tual length can be adjusted to the circumference of 
the building drum, by varying the velocity of the 
mounting conveyor relative to the velocity of rotation 
of the building drum. If the velocity of the mounting 
conveyor is smaller, then the belt strip is stretched 
during mounting on the building drum, rf the speed is 
higher, then the belt strip is clenched. 

Furthermore, the invention is not only applicable 
in a belt strip feeding apparatus, but also in a cutting 
apparatus where strips of rubber material containing 
steel cords 61, which run in longitudinal direction, are 
cut into belt strips 62 (figure 1 5). This invention is also 
especially applicable when attaching these strips 62 
having pointed corners. 



Claims 

1. Method for adjusting the shape of at least one 
side of the circumference of a strip of flexible material 
to the shape of a reference side concerned, charac- 
terized In that the method comprises the steps of de- 
termining the shape of the at least one side of the 
strip, comparing the shape as determined of the at 
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least one side with the shape of the reference side, 
and adjusting the shape as determined of the at least 
one side to the shape of the reference side, depend- 
ing on the outcome of the comparison. 

2. Method according to claim 1, characterized in 
that the at least one side having an adjusted shape 
is fixed by means of a fixing element 

3. Method according to claim 1 or 2, character- 
ized In that the strip can be conveyed in a direction 
of conveyance by a conveying means comprising a 
first conveyor and a second conveyor and in that the 
at least one side having an adjusted shape is fixed by 
means of the second conveyor, forming a fixing ele- 
ment, provided with fixing means, the first conveyor 
conveying the strip to the second conveyor. 

4. Method according to claim 2 or 3, in which the 
strip of flexible material contains magnet-sensitive 
material, characterized in that the at least one side 
having an adjusted shape is fixed magnetically. 

5. Method according to claim 2 or 3, character- 
ized in that determining, comparing with a reference 
side and adjusting the shape of the at least one side 
to that reference side takes place during the transition 
of the strip from the end of the first conveyor to the 
fixing element 

6. Method according to claim 5, characterized in 
that adjusting the shape of the at least one side dur- 
ing conveyance of the strip is carried out dynamically 
during the transition of the at least one side of the strip 
from the first conveyor to the fixing element 

7. Method according to claim 6, characterized in 
that dynamically adjusting the at least one side of the 
strip is carried out by executing a relative shifting of 
the strip relative to the fixing element transverse to 
the direction of conveyance during the transition. 

8. Method according to claim 7, characterized in 
that the shifting is executed by shifting the first con- 
veyor perpendicularly to its direction of conveyance. 

9. Method according to any one of the preceding 
claims, in which the strip is elongated and has two 
long circumferential sides and two short circumferen- 
tial sides and in which the strip comprises: 

a central rectangular part having two long 
sides and an imaginary centre line, the direction of 
conveyance of the first conveyor being parallel to the 
imaginary centre line, 

a triangular leading end, situated downstream, 
the one short, leading circumferential side of the strip 
being formed by the hypotenuse of the leading end 
and a short side of the leading end lying in the exten- 
sion of one of the long sides of the central part, the 
hypotenuse and the short side of the leading end en- 
close an acute angle and the one long side of the cen- 
tral part and the short side of the leading end forming 
the one long circumferential side of the strip, 

a triangular trailing end, situated upstream, 
the other short, trailing circumferential side of the 
strip being formed by the hypotenuse of the trailing 



end and a short side of the trailing end lying in the ex- 
tension of the other side of the central part, the hypo- 
tenuse and the short side of the trailing end enclosing 
an acute angle and the other long side of the central 

5 part and the short side of the trailing end forming the 
other long circumferential side of the strip, 

characterized in that the shape of the short 
side of the leading end is determined and compared 
with and adjusted to the shape of a first reference 

10 side. 

10. Method according to any one of the preceding 
claims, in which the strip is elongated and has two 
long circumferential sides and two short circumferen- 
tial sides and in which the strip comprises: 

15 a central rectangular part having two long 

sides and an imaginary centre line, the direction of 
conveyance of the first conveyor being parallel to the 
imaginary centre line, 

a triangular leading end, situated downstream, 

20 the one short, leading circumferential side of the strip 
being formed by the hypotenuse of the leading end 
and a short side of the leading end lying in the exten- 
sion of one of the long sides of the central part, the 
hypotenuse and the short side of the leading end en- 

25 closing an acute angle and the one long side of the 
central part and the short side of the leading end 
forming the one long circumferential side of the strip, 
a triangular trailing end, situated upstream, 
the other short, trailing circumferential side of the 

30 strip being formed by the hypotenuse of the trailing 
end and a short side of the trailing end lying in the ex- 
tension of the other side of the central part, the hypo- 
tenuse and the short side of the trailing end enclosing 
an acute angle and the other long side of the central 

35 part and the short side of the trailing end forming the 
other long circumferential side of the strip, 

characterized in that the shape of the hypo- 
tenuse of the leading end is determined and com- 
pared with and adjusted to the shape of a first refer- 

40 ence hypotenuse. 

11. Method according to claim 9 or 10, character- 
ized in that during the determination of the shape, 
the width of the leading end is measured in stages. 

12. Method according to any one of the preceding 
45 claims, in which the strip is elongated and has two 

long circumferential sides and two short circumferen- 
tial sides and in which the strip comprises: 

a central rectangular part having two long 
sides and an imaginary centre line, the direction of 
so conveyance of the first conveyor being parallel to the 
imaginary centre line, 

a triangular leading end, situated downstream, 
the one short, leading circumferential side of the strip 
being formed by the hypotenuse of the leading end 
55 and a short side of the leading end lying in the exten- 
sion of one of the long sides of the central part, the 
hypotenuse and the short side of the leading end en- 
closing an acute angle and the one long side of the 
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central part and the short side of the leading end 
forming the one long circumferential side of the strip, 

a triangular trailing end, situated upstream, 
the other short, trailing circumferential side of the 
strip being formed by the hypotenuse of the trailing 
end and a short side of the trailing end lying in the ex- 
tension of the other side of the central part, the hypo- 
tenuse and the short side of the trailing end enclosing 
an acute angle and the other long side of the central 
part and the short side of the trailing end forming the 
other long circumferential side of the strip, 

characterized in that the imaginary centre 
line of the central part is determined and compared 
with and adjusted to the shape of a reference centre 
line. 

13. Method according to claim 12, characterized 
in that during the determination of the shape of the 
imaginary centre line, the width of the central part is 
measured in stages. 

14. Method according to any one of the preceding 
claims, in which the strip is elongated and has two 
long circumferential sides and two short circumferen- 
tial sides and in which the strip comprises: 

a central rectangular part having two long 
sides and an imaginary centre line, the direction of 
conveyance of the first conveyor being parallel to the 
imaginary centre line, 

a triangular leading end, situated downstream, 
the one short, leading circumferential side of the strip 
being formed by the hypotenuse of the leading end 
and a short side of the leading end lying in the exten- 
sion of one of the long sides of the central part, the 
hypotenuse and the short side of the leading end en- 
closing an acute angle and the one long side of the 
central part and the short side of the leading end 
forming the one long circumferential side of the strip, 

a triangular trailing end, situated upstream, 
the other short, trailing circumferential side of the 
strip being formed by the hypotenuse of the trailing 
end and a short side of the trailing end lying in the ex- 
tension of the other side of the central part, the hypo- 
tenuse and the short side of the trailing end enclosing 
an acute angle and the other long side of the central 
part and the short side of the trailing end forming the 
other long circumferential side of the strip, 

characterized In that the shape of the hypo- 
tenuse of the trailing end is determined and compared 
with and adjusted to the shape of a second reference 
hypotenuse. 

15. Method according to any one of the preceding 
claims, in which the strip is elongated and has two 
long circumferential sides and two short circumferen- 
tial sides and in which the strip comprises: 

a central rectangular part having two long 
sides and an imaginary centre line, the direction of 
conveyance of the first conveyor being parallel to the 
imaginary centre line, 

a triangular leading end, situated downstream, 



the one short, leading circumferential side of the strip 
being formed by the hypotenuse of the leading end 
and a short side of the leading end lying in the exten- 
sion of one of the long sides of the central part, the 

5 hypotenuse and the short side of the leading end en- 
closing an acute angle and the one long side of the 
central part and the short side of the leading end 
forming the one long circumferential side of the strip, 
a triangular trailing end, situated upstream, 

10 the other short, trailing circumferential side of the 
strip being formed by the hypotenuse of the trailing 
end and a short side of the trailing end lying in the ex- 
tension of the other side of the central part, the hypo- 
tenuse and the short side of the trailing end together 

15 forming an acute angle and the other long side of the 
central part and the short side of the trailing end form- 
ing the other long circumferential side of the strip, 

characterized in that the shape of the short 
side of the trailing end is determined and compared 

20 with and adjusted to the shape of a second reference 
side. 

16. Method according to claim 14 or 15, charac- 
terized in that during the determination of the shape, 
the width of the trailing end is measured in stages. 

25 17. Method according to claim 12 and 15, char- 

acterized in that instead of the imaginary centre line, 
the shape of a last part of the other long side of the 
central part is determined and compared with and ad- 
justed to a third reference side. 

30 18 Method according to claim 17, characterized 

in that the second and third reference side lie in one 
another's extension. 

19. Method according to claim 11, 13or16, char- 
acterized In that the width is measured every IV2 

35 mm. 

20. Method according to claim 6 and 9 or 6 and 
10, characterized in that during the determination, 
comparison and adjustment of the shape of a front 
part of the leading end, the velocity of conveyance of 

40 the first conveyor is reduced. 

21 . Method for adjusting the shape of at least one 
side of a strip of flexible material to the shape of a ref- 
erence side concerned, characterized in that suc- 
cessively, the method step according to claim 9 or 1 0, 

45 the method step according to claim 12 and the meth- 
od step according to claim 14 or 15 are carried out. 

22. Method for adjusting the shape of at least one 
side of a strip of flexible material to the shape of a ref- 
erence side concerned, characterized in that suc- 

50 cessively, the method step according to claim 9 or 1 0, 
the method step according to claim 12 and the meth- 
od claim according to claim 17 are carried out. 

23. Method according to any one of the preceding 
claims, characterized in that determining the shape 

55 of the at least one side is done by means of two linear 
CCD-cameras. 

24. Belt strip feeding apparatus for feeding a belt 
strip on a rotating building drum, which feeding appa- 
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ratus is provided with a supply reel for containing belt 
material, with means for unwinding belt material from 
the supply reel, with conveying means for conveying 
the unwound belt material to the building drum, suc- 
cessively comprising a roller conveyor, a conveyor 
belt and a mounting conveyor for mounting the belt 
strip onto the building drum, with cutting means 
placed above the roller conveyor for cutting the belt 
material into a belt strip, such that the belt strip is 
elongated and has two long circumferential sides and 
two short circumferential sides and that the strip com- 



a central rectangular part having two long 
sides and an imaginary centre line, the direction of 
conveyance of the roller conveyor being parallel to the 
imaginary centre line, 

a triangular leading end. situated downstream, 
the one short, leading circumferential side of the strip 
being formed by the hypotenuse of the leading end 
and a short side of the leading end lying in the exten- 
sion of one of the long sides of the central part, the 
hypotenuse and the short side of the leading end en- 
closing an acute angle and the one long side of the 
central part and the short side of the leading end 
forming the one long circumferential side of the strip, 
a triangular trailing end, situated upstream, 
the other short, trailing circumferential side of the 
strip being formed by the hypotenuse of the trailing 
end and a short side of the trailing end lying in the ex- 
tension of the other side of the central part, the hypo- 
tenuse and the short side of the trailing end enclosing 
an acute angle and the other long side of the central 
part and the short side of the trailing end forming the 
other long circumferential side of the strip, 

characterized by determining means for de- 
termining the shape of at least one side of the strip, 
comparison means for comparing the shape as deter- 
mined of the at least one side to the shape of a refer- 
ence side, and adjusting means for adjusting the 
shape as determined of the at least one side to the 
shape of the reference side, depending on the out- 
come of the comparison. 

25. Belt strip feeding apparatus according to 
claim 24, characterized in that the comparison 
means comprise a first memory for storing the shape 
as determined of the at least one side of the strip, a 
second memory for storing the shape of the at least 
one reference side concerned, calculating means for 
calculating the difference between the shape as de- 
termined of the at least one side and the shape of the 
reference side, and control means for controlling the 
adjusting means, depending on the calculated differ- 
ence. . 

26. Belt strip feeding apparatus according to 
claim 24 or 25. in which the conveying means succes- 
sively comprise a roller conveyor, a conveyor belt and 
a mounting conveyor for mounting the belt strip onto 
the building drum, characterized in that the roller 



conveyor is movable in a direction transverse to its di- 
rection of conveyance, the movement being control- 
lable by the control means and the determining 
means being positioned at the transition from the roll- 

5 er conveyor to the conveyor belt 

27 Belt apparatus according to claim 26, charac- 
terized in that a pair of rollers is attached to the end 
of the roller conveyor, which pair of rollers is placed 
between the roller conveyor and the conveyor belt, 

to such that a gap is formed between the pair of rollers 
and the conveyor belt, between which pair of rollers 
the belt strip can be clamped. 

28. Belt strip feeding apparatus according to 
claim 24. 25, 26 or 27. characterized in that the cen- 
ts veyor belt is provided with means for fixing the belt 

strip. . 

29. Belt strip feeding apparatus according to 
claim 28. in which the belt material contains magnet- 
sensitive material, characterized in that the convey- 

20 or belt contains magnets for fixing the belt stnp. 

30. Belt strip feeding apparatus according to 
claim 29, characterized in that the conveyor belt is 
driven with as small a constant slip as possible. 

31. Belt strip feeding apparatus according to 
25 claim 29 or 30, characterised by means for restrict- 
ing the freedom of movement of the conveyor belt in 
lateral direction. 

32. Belt strip feeding apparatus according to any 
one of the claims 24 to 31, characterized in that the 

30 conveyor belt comprises an encoder for measunng 
and an encoder apparatus for controlling the move- 
ment of the conveyor belt 

33. Belt strip feeding apparatus according to any 
one of the claims 24 to 32. characterized in that the 

35 apparatus comprises a centring guidance for feeding 
the belt material to the cutting means in a centered 
manner. 

34. Belt strip feeding apparatus according to any 
one of the claims 24 to 33. characterized in that the 

40 determining means are formed by two linear CCD- 
cameras and a high frequency lamp, between which 
cameras and lamp the belt strip is movable. 
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